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Abstract: The full-spectrum lighting technology aims to address the deficiencies of existing white light-emitting di-
odes (LEDs) , such as high correlated color temperature and insufficient color rendering index. The development of
low-cost, efficient and stable non-rare-earth blue phosphors that can be excited by the near-ultraviolet has been an
important research topic. In this study, a series of Sr;B,04: Bi’* blue phosphors were successfully synthesized
through the high-temperature solid-phase method. The experimental results show that when the optimal doping con-
centration of Bi** is 0. 02%, this material exhibits blue light emission characteristics under the excitation of near-ul-
traviolet light at 365 nm. Its emission peak is located at 450 nm, and the full width at half maximum is 69. 4 nm.
The quantum yield of the blue phosphors is 42. 6%, and the emission intensity at 423 K can be maintained at
80.29% at room temperature, showing excellent thermal stability. Based on the encapsulation of commercial green
phosphor (Ba, Sr),SiO,: Eu*" and nitride red phosphor CaAlSiN;: Eu®, a full-spectrum white LED device was pre-
pared. Under a driving current of 20 mA , it exhibits low correlated color temperature (CCT=5 684 K) and high color
rendering index (Ra=92.9). The research shows that this blue phosphor has significant application potential in full-

spectrum lighting technology and provides a solid material foundation for the development of related technologies.
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(a)Crystal structure of the Sr;B,0¢ host. (b)Band structure of Sr3B,04. (¢)DR spectra of Sr;B,04
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mapping of Sr;B,04:0.02%Bi™*
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(a) XRD patterns of Sr;B,04: xBi**. (b) XRD refined pattern of Sr;B,04: 0.02%Bi**. (¢) SEM micrograph and elemental
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Fig.3 (a) DR spectra of Sr;B,04: xBi’". (b) PLE and PL spectra of Sr;B,04: 0.02%Bi™ at room temperature. (¢)PL spectra of
SriB,04: xBi** phosphors under 365 nm excitation and PLE spectra monitored at 450 nm. (d) Relationship between lgx
and lg(1/x) for SryB,04: xBi**
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(a) Sr3B,04: 0.02%Bi™ 7E 365 nm # % F 89 PLQY Y& ; (b) Sr3B,04: 0.02%Bi™ (1 i B 4K #i PL Y6 3% 5 (¢) Sr;B,04:

0.02%Bi* % e A3 14 AR X A 43 & 5 it B Bl ek 32 A8 Al il 28 5 (d) St3B, 062 0.02% B 14 In(Iy/I,—-1) 5 KT KR E

Fig.4

(a) PLQY spectrum of Sr3B,04: 0.02%Bi* under 365 nm excitation. (b) Temperature-dependent PL spectra of Sr;B,04:

0.02%Bi™. (c¢)Curve of relative integrated intensity versus temperature for Sr;B,04:0.02%Bi* phosphor. (d) The function-
al relationship of In(1y/I;—1) versus 1/kT of Sr;B,04:0.02%Bi**

F1 JLABIMBRHEER LML S
Tab. 1 Luminescence properties of several Bi**-doped blue-violet luminescent materials

P E eV A,,/nm FWHM/nm E [eV Ly s/ % Ref.
GdSr,ScMgGe,0,,: Bi’* 3.97 480 74 0.22 48 [28]
Ca,GeO,: Bi** 3.513 400 — 0.179 63.7 [41]
Ca,SnGe,0,:Bi" 4.54 442 36 0.262 10. 6 [57]
Ca,Al,0,,-Ca,ALO, : Bi™ 4.24 460 117 0.136 3.26 [58]
CaLaGaO,:Bi*" 4.6 415 — 0.28 83 [59]
St,YNbO,: Bi* — 419 — 0.359 60 [60]
Sr.B,0 . Bi’* 4.238 450 69. 4 0. 24 80. 29 This work

() i R 3 M #5255, IR e X B i & 25 BE 9% 1 4y
MmN, AR TR LMES SRR SHZ
TF1] P9 A A i 2k ] o, DAL T 990 o) <1 S BR AT i A B
I B 2 1 2% OF 42 & 92 e &R [T, SrsB,0g
HARTEHH B (E,=4. 118 eV) , A WA & T Bi”
WOk A S R W T I B R K ) AT REE
TP A 256 ' AR e PR e
3.4 BXLEDAE

Sr3B,04: 0. 02%Bi* J£ # 1 350~550 nm K
W R B (FWHM=69. 4 nm) , i 35 3T 48 /b 2 1 20
DX, A AR AN T S A RO =2 T S A B
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